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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH (S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely, 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)C2 Responsive to communication(s) filed on 15 December 2003 . 
2a)M This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-3.6,7 and 11-15 is/are pending in the application. 

4a) Of the above claim(s) 3.7 and 11-14 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) 13 Claim(s) 1, 2, 6, and 15 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
Priority under 35 U.S.C. §§119 and 120 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)QAII b)Q Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

1 3) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 

a) D The translation of the foreign language provisional application has been received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 

Attachment s) 

1) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) Q Notice of Informal Patent Application (PTO-152) 

3) O Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other: 
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DETAILED ACTION 

1. Applicant's 12/15/03 reply, which is in response to the 09/29/03 Final Office 
Action, is acknowledged. 

2. Applicant traversed the rejection claims based on the embodiment in Example 13 
of Crowther (U.S. 3,147,191). The Examiner agrees that Applicant's claims define over 
said example. Accordingly, the previous Office Action is withdrawn and replaced by this 
one. 

However, as discussed below, the same example cited by the Applicant in the 
traverse, i.e., Example 2, still anticipates claims 1 and 2. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Crowther (U.S. 3,147,191) who discloses in Fig. 1 and Example 2 a plurality of fuel 
assemblies configured to be supported by the core support plate and the upper grid so 
as to be arranged in a square grid form at a certain pitch. 

He discloses in Example 2 control elements having a width (B) of 6.5 inches 
(16.51 cm). See column 12, lines 15+. Based on Applicant's own computations taken 
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from this same example and shown in his 12/15/03 reply, the pitch (A) between fuel 
assemblies is 14.47 cm. For this pitch, the surface area (S) has a value of: 

S = A 2 = (14.47) 2 = 209.38 cm 2 
Therefore, the B/S ratio is equal to 16.51 cm/ 209.38 cm 2 or 0.0789 cm' 1 , which 
anticipates the claimed range of 0.06 to 0.08 cm" 1 . 

The claims contain functional phrases or clauses such as "being adapted for 
insertion into a space between four square lattices of fuel rods", "being adapted for 
insertion into four adjacent spaces between four fuel assemblies facing each other", etc. 
that are essentially method limitations or statements of intended use or field of use. 
These clauses, as well as other statements of intended use do not serve to patently 
distinguish the claimed structure over that of the reference. See In re Pearson , 181 
USPQ 641; In re Yanush , 177 USPQ 705; In re Finsterwalder 168 USPQ 530; In re 
Casey , 152USPQ 235; In re Otto , 136 USPQ 458; Ex parte Masham , 2 USPQ 2 nd 1647. 

See also MPEP 21 14 that states: 

A claim containing a "recitation with respect to the manner in which a 
claimed apparatus is intended to be employed does not differentiate the 
claimed apparatus from a prior art apparatus" if the prior art apparatus 
teaches all the structural limitations of the claim. Ex parte Masham , 2 
USPQ2d 1647. 

Claims directed to apparatus must be distinguished from the prior art in 
terms of structure rather than function. In re Danlv , 263 F.2d 844, 847, 120 
USPQ 528, 531. 

Apparatus claims cover what a device is, not what a device does." 
Hewlett-Packard Co, v. Bausch & Lomb Inc ., 15 USPQ2d 1525,1528. 

As set forth in MPEP 21 15, a recitation in a claim to the material or article worked 

upon does not serve to limit an apparatus claim. 
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In any case, the devices cited in the above reference is capable of being used in 
the same manner as the claimed invention. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Crowther, as applied to claims 1 and 2 above, and further in view of the combination of 

Abate-Daga et al. (U.S. 3,917,768) and Alsop (U.S. 4,671,927). Crowther discloses the 

applicant's claims except for the grain size and weight percentage of gadolinium oxide. 

Note that Crowther discloses that his invention is independent of the control 
poison elements, and any of the various known poisons including gadolinium, hafnium 
and europium, can be used (see column 25, lines 1+). He also discloses that his 
invention is applicable to any reactor type regardless of the nature of the reactor coolant 
(see column 25, lines 12+). 

Abate-Daga et al. disclose a method of preparing a sintered nuclear fuel 
containing a consumable poison such as gadolinium oxide having 10 to 2000 microns 
diameter and uniformly distributed within the fuel (see column 1 , lines 48+). They teach 
that uniform distribution can be achieved with gadolinium oxide having grain sizes in 
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said range, and a uniform distribution allows the poison to be consumed at the same 
rate as the fuel (see column 1 , lines 1 1 +). 

Alsop discloses a nuclear fuel rod containing pellets having 1 to 20 per by weight 
gadolinium oxide. Alsop teaches that incorporation of gadolinium oxide as a burnable 
absorber into a fissionable material, which is a well-known practice in the industry (see 
column 3, lines 65+). They also teach that gadolinium oxide provides for compensation 
for reduction in reactivity due to the consumption of fissionable material, and such 
compensation is achievable within said wt % range (see column 1 , lines 35+ and 
column 2, lines 62+). 

One having ordinary skill in the art would have recognized that the references 
cited above pertain to the same field of endeavor, and the teachings of Alsop and 
Abate-Daga et al. would apply to the primary reference. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the invention of Crowther, by the teachings 
of the combination of Abate-Daga et al., and Alsop to have a gadolinium oxide 
uniformly dispersed as burnable poison in the nuclear fuel, said poison having a particle 
grain size between 50 microns and 200 microns and 15 wt % or greater, to gain the 
advantages thereof, because such modification is no more than the use of conventional 
designs/techniques within the nuclear art and well-known grain sizes, particle 
distribution mode and weight percentages in the nuclear pellet art. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Crowther with Abate-Daga et al., and Alsop, as applied to claim 15 
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above, and further in view of Hida et al. (U.S. 5,524,033). The combination of Crowther 
with Abate-Daga et al., and Alsop disclose the applicant's claim except for the specific 
enrichment of the gadolinium isotopes with odd mass numbers in the burnable poison. 

Hida et al. teach a nuclear fuel containing gadolinium as burnable poison (see 
Abstract and Fig. 1). Their nuclear fuel exhibits increased fuel burn up efficiency by 
increasing reactivity while minimizing any adverse effect on the shutdown and thermal 
margins (see column 1 , lines 9+). They disclose embodiments as shown in Table 4 and 
Table 5 wherein the combined enrichment of gadolinium isotopes with odd mass 
numbers is greater than the corresponding combined enrichment in natural gadolinium. 
One having ordinary skill in the art would have recognized that these references pertain 
to the same field of endeavor, and the teaching of Hida et al. would apply to any one of 
the primary references. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the apparatus, as disclosed by the 
combination of Crowther with Abate-Daga et al., and Alsop, by the teaching of Hida et 
al., to have a nuclear fuel with burnable gadolinium poison, wherein the combined 
enrichment of gadolinium isotopes with odd mass numbers is greater than the 
corresponding combined enrichment in natural gadolinium, to gain the advantages 
thereof (i.e., increased fuel burn up efficiency), because such modification is no more 
than the use of conventional designs/techniques within the nuclear art, and the use of 
well-known enrichment of such gadolinium isotopes. 
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Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rick Palabrica whose telephone number is 703-306- 
5756. The examiner can normally be reached on 7:00-4:30, Mon-Fri; 1st Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Carone can be reached on 703-306-4198. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
1113. 

RJP 

January 7, 2004 



